As part of a model study towards the total synthesis of Stemona alkaloid 1-hydroxyprotostemonine 1, we have achieved the synthesis an A-B-C ring precursor, ent-1-hydroxystemoamide. Key steps involve an ene-yne RCM reaction and a diastereoselective dihydroxylation-lactonization reaction. 
. Structures of oxyprotostemonine 1 and 1-hydroxyprotostemonine 2 advanced intermediate to achieve the synthesis of the target molecules. This compound is the 1R-hydroxy analogue of stemoamide for which several successful syntheses have been reported for this natural product. 9 A formal synthesis of its enantiomer 10 and syntheses of the racemate have also been reported. Compound 16 underwent a smooth ene-yne RCM reaction with Grubbs' II catalyst to give the desired pyrrolo[1,2-a]azepine 20 in 81% yield (Scheme 4). We had planned to convert 20 to the diol 21 which upon oxidation was expected to produce the desired lactone C ring. However, attempts to convert 20 to the diol 21 by chemoselective hydroboration reactions using BH 3 •DMS were not successful due to competing reduction of the lactam carbonyl. Somfi reported similar difficulties during his studies on the synthesis of stemoamide. In conclusion, as part of a model study towards the total synthesis of the Stemona alkaloid 1-hydroxyprotostemonine 1, we have achieved the synthesis an A-B-C ring precursor, ent-1-hydroxystemoamide 7 starting with L-malic acid. The bromolactonization method employed by Mori in the synthesis of stemoamide was not diasteoselective in the corresponding O-benzyl analogues prepared in this study. An alternative route was developed using a highly diastereoselective syn-dihydroxylation reaction to prepare the lactone C-ring of 7. In principle this method could be used to prepare compound 3 from D-malic acid which could then be converted to 1-hydroxyprotostemonine 1 by the addition of the two butyrolactone rings.
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EXPERIMENTAL
General methods
All reactions were performed in oven dried glassware under an atmosphere of nitrogen, unless otherwise [α] 
(4S,5S)-5-Ethynyl-4-hydroxy-1-(pent-4-enyl)pyrrolidin-2-one (11)
To a stirred solution of 10 (0.60 g, 3.00 mmol) and potassium trimethylsilylethynyltrifluoroborate (1.84 g, 
(S)-3-(Benzyloxy)-1-(pent-4-enyl)pyrrolidine-2,5-dione (8)
To a solution of 13 (0.10 g, 0.48 mmol) in THF (5 mL) were added 4-penten-1-ol (0.06 mL, 0.58 mmol), 
(4S)-4-(Benzyloxy)-5-hydroxy-1-(pent-4-enyl)-5-((trimethylsilyl)ethynyl)pyrrolidin-2-one (14)
To 
(4S)-4-(Benzyloxy)-5-(3-(tert-butyldimethylsilyloxy)prop-1-ynyl)-5-hydroxy-1-(pent-4-enyl)pyrrolidin-2-one (15)
To a solution of tert-butyldimethyl(prop-2-ynyloxy)silane (1.86 g, 10.0 mmol) in dry THF (10 mL) at - 
(4S)-4-(Benzyloxy)-5-(3-hydroxyprop-1-ynyl)-1-(pent-4-enyl)pyrrolidin-2-one (18/19)
To a solution of 15 (1.0 g, 2.26 mmol) in HOAc (25 mL) was added NaCNBH 3 (071 g, 11.0 mmol) portionwise and the mixture was stirred at rt for 18 h. The mixture was quenched with water (50 mL) and extracted with EtOAc (2 x 80 mL). The combined extracts were washed with saturated aqueous 
Ethyl 3-((4S,5S)-4-(benzyloxy)-2-oxo-1-(pent-4-enyl)pyrrolidin-5-yl)propiolate (22)
To a solution of alcohols 18/19 (50 mg, 0.16 mmol) in acetone (6 mL), was added Jones reagent 16 ,9aS)-1-(benzyloxy)-3-oxo-2,3,5,6,7,9a-1H-pyrrolo[1,2-a] 
Ethyl 2-((1S
